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GUIDE FOR REQUIREMENTS 
AND TESTING OF ELECTRIC IMMERSION 

WATER HEATERS 



FOREWORD 



Presently the general requirements and related 
methods of tests of electrical appliances are covered in 
IS 302 : 1979 'General and safety requirements for 
household and similar electrical appliances (fifth 
revision)', while individual appliances are covered in 
series of Indian standards which make reference to IS 
302 : 1979, as applicable. The small scale industry has 
expressed the need for a comprehensive special docu- 
ment to cover all details in one publication even at 
the cost of repetition for particular appliances such as 
electric irons, electric immersion water heaters, elec- 
tric stoves and electric radiators so as to facilitate easy 
references for use of Indian Standards at the shop 
floor level. This special publication is prepared to 
meet this demand and covers electric immersion water 
heaters. 

In case of any deviations between the requirements of 
this guide and those specified inIS 368: 1983 'Electric 
immersion water heaters {third revisiony, the provi- 
sions of the latter shall be applicable. 

The following concepts have been followed while 
preparing this guide : 

a) The immersion water heaters consist of a 
metal sheathed heating element, insulated 
handle, a hook for attachment, a 3-core 
sheathed cable supply lead and a three-pin 
plug. A non-self-setting thermal cutout may 
be incorporated as an optional feature if de- 
signed to provide protection against abnormal 
operation. 

b) The immersion water heater has metal parts 
separated from live parts by basic insulation 
and are exposed to the touch by the user. 
These immersion water heaters have been 
classified as Class I appliances in IS 302 : 1979 
and as such the requirements applicable to 
Class II and Class III are excluded from this 
guide. 

c) The immersion water heaters are not re- 
quired to have thermostats or temperature 
limiters and as such these requirements are not 
applicable. 

The following Indian standards have been taken into 
consideration while preparing this guide : 

IS 368 : 1983 Specification for electric immersion 
water heaters (third revision) 

IS 302: 1979 General and safety requirements for 
household and similar electrical 
appliances (fifth revision) 

Elsewhere in this guide, the references have been 
made to the following Indian standards which may be 



used for detailed information : 



IS No. 
2 : 1960 

694 : 1977 



1248 (Part 1) 
1983 



1248 (Part 2) 

1983 
1248 (Part 3) 

1983^ 
2053 : 1974 

4159 : 1983 

4905 : 1968 
9968 (Part 1) 
1988 



Title 



Rules for rounding of numerical 
values (revised ) 

PVC insulated cables for working 
voltages up to and including 
1 100 V (second revision) 
Direct acting indicating analogue 
electrical measuring instruments and 
their accessories : Part 1 General 
requirements (second revision ) 
Part 2 Ammeters and voltmeters 

Part 3 Wattmeters and VAR meters 

Thermocouple pyrometers (first 
revision) 

Mineral filled sheathed heating 
elements ( second revision ) 
Methods for random sampling 
Elastomer insulated cables : Part 1 
For working voltages up to and 
including 1 100 V (first revision) 



For the purpose of deciding whether a particular re- 
quirement of this guide is complied with, the final 
value, observed or calculated, expressing the result of 
a test, shall be rounded off. The number of significant 
places retained in the rounded off value should be the 
same as that of the specified value. 

1 SCOPE 

1.1 This guide covers the general, safety and per- 
formance requirements, as well as procedures to con- 
duct tests on ac or dc single phase portable electric im- 
mersion water heaters rated up to 250 V and intended 
for water heating purposes. This guide applies to Class 

1 appliances only because the constructioii of Class II 
and Class III immersion water heaters may not be 
possible. 

NOTE — For proper understanding, wherever the word 'appli- 
ance' appears, in this guide it would mean electric immersion 
water heater. 

1.2 This guide does not apply to electric immersion 
water heaters used for industrial heating, oil heating or 
such, other mediums. 

2 TERMINOLOGY 

2.0 For the purpose of this guide, the following defi- 
nitions shall apply. Where the terms voltage and cur- 
rent are used, they imply the rms values, unless other- 
wise specified. 



1 
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2.1 Immereion Water Heater 

An appliance designed for heating water in which it is 
immersed. 

2.2 Attachment Head 

That part of the immersion water heater intended for 
attachment on to a vessel or container. 

2.3 Rated Voltage 

The voltage (for three-phase supply, the voltage 
between phases) assigned to the appliance by the 
manufacturer. 

2.4 Rated Voltage Range 

The voltage range assigned to the appliance by the 
manufacturer, expressed by its lower and upper limits. 

2.5 Working Voltage 

The maximum voltage to which the part under consid- 
eration can be subjected when the appliance is operat- 
ing at its rated voltage and under normal conditions of 
use. 

NOTE 1 — Normal conditions of use include changes of voltage 
within the appliance imposed by likely occurrences such as the 
operation of a circuit-breaker or the failure of a lamp. 

NOTE 2 —When deducing the working voltage, the effect of 
possible transient voltages on the supply mains is ignored. 

2.6 Rated Input 

The input under conditions of adequate heat discharge 
or under normal load and at normal operating tempera- 
ture, assigned to the appliance by the manufacturer. 

2.7 Rated Frequency 

The frequency assigned to the appliance by the manu- 
facturer. 

2.8 Detachable Flexible Cable or Cord 

A flexible cable or cord, for supply or other purposes, 
intended to be connected to the appliance by means of 
a suitable appliance coupler. 

2.9 Power Supply Cord 

A flexible cable or cord, for supply purposes, fixed to, 
or assembled with the appliance according to one of 
the following methods: 

a ) Type X atta chment which d enotes a method of 
attachment such that the flexible cable or cord 
can easily be replaced, without the aid of 
special purpose tools, by a flexible cable or 
cord not requiring any special preparation. 

b) Type M attachment which denotes a method 
of attachment such that the flexible cable or 
cord can easily be replaced, without the aid of 
special purpose tools, by a special cable or 
cord with, for example, a moulded-on cord 
guard or crimped terminations. 



c) Type Y attachment which denotes a method of 
attachment such that the flexible cable or cord 
can only be replace with the aid of special 
purpose tools normally available only to the 
manufacturer or his agent. 

NOTE — Type Y attachments may be used either with 
common flexible cables or cords or with special cables or 
cords. 

d) Type Z attachment which denotes a method of 
attachment such that the flexible cable or cord 
caimot be replaced without breaking or de- 
stroying a part of the appliance. 

2.10 Supply Leads 

A set of wires connected to the appliance in the factory, 
intended for the connectionto fixed wiringand accom- 
modated in a special junction box or compartment 
within, or attached to the appliance. 

2.11 Basic Insulation 

An insulation applied to live parts to provide basic 
protection against electric shock. 

NOTE 1 —Basic insulation does not necessarily include insula- 
tion used exclusively for functional purposes. 

NOTE 2 —The insulating properties of lacquer, enamel, ordi- 
nary paper, cotton, oxide film on metal parts, beads and sealing 
compound shall not be relied upon to give the required protec- 
tion against accidental contact with live parts. 

2.12 Supplementary Insulation 

An independent insulation applied in addition to the 
basic insulation, in order to ensure protection 
against electric shock in event of a failure of the basic 
insulation. 

2.13 Class I Appliance 

An appliance in which protection against electric 
shock does not rely on basic insulation oidy, but which 
includes an additional safety precaution in that acces- 
sible conductive parts are connected to the protective 
earthing conductor in the fixed wiring of the installa- 
tion in such a way that accessible conductive parts 
cannot become live in the event of a failure of the basic 
insulation. 

NOTE 1 —Class I appliances may have parts with double insu- 
lation or reinforced insulation, or parts operating at safety extra- 
low voltage. 

NOTE2 —For appliances intended for use with a flexible cord 
or cable, this provision includes a protective conductor as part of 
the flexible cord or cable. 

2.14 Low Voltage 

A voltage not exceeding 250 V under normal condi- 
tions. 

2.15 Medium Voltage 

A voltage exceeding 250 V but not exceeding 650 V 
under normal conditions. 
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2.16 Safety Extra-Low Voltage 

A nominal voltage not exceeding 32 V between con- 
ductors and between conductors and earth or, for three- 
phase supply, not exceeding 18.5 V between conduc- 
tors and neutral, the no-load voltage not exceeding 38 
V and 22 V, respectively. 

NOTE 1 —When safety extra-low voltage is obtained from the 
supply mains, it must be through a safety isolating transformer or 
a convertor with separate windings, 

NOTE 2 —The voltage limits specified are basedon the assump- 
tion that the safety isolating transformer is operated at its rated 
supply voltage. 

2.17 Safety Isolating Transformer 

A transformer, the input winding of which is electri- 
cally separated from the output windings by an insula- 
tion at least equivalent to double insulation or rein- 
forced insulation, and which is designed to supply a 
distribution circuit, an appliance or other equipment at 
safety extra-low voltage. 

2.18 Portable Appliance 

Either an appliance which is moved while in operation 
or an appliance which can easily be moved from one 
place to another while connected to the supply. 

2.19 Hand-Held Appliance 

A portable appliance intended to be held in the hand 
during normal use; the motor, if any, forming an 
integral part of the appliance. 

2.20 Conditions of Adequate Heat Discharge 

The conditions that denote that the appliance is oper- 
ated when placed in vessel of appropriate shape, 
which is filled with a quantity of initially cold water 
sufficient to immerse the appliance to the minimum 
depth of immersion. 

2.21 Rated Operating Time 

The operating time assigned to the appliance by the 
maker. 

2.22 Short-Time Operation 

Operation under normal load or in accordance with 
conditions of adequate heat discharge for a specified 
period, starting from cold, the intervals between each 
period of operation being sufficient to allow the appli- 
ance to cool down approximately to room temperature. 

2.23 Non-detachable Part 

A part which can only be removed with the aid of a 
tool. 



current, and which is so constructed that its setting 
cannot be altered by the user. 

2.26 Non-Self-Resetting Thermal Cut-Out 

A thermal cut-out which requires resetting by hand, or 
replacement of a part, in order to restore the current. 

2.27 Tool 

Ascrewdriver, a coin or any other object which may be 
used to operate a screw or similar fixing means. 

2.28 Creepage Distance 

The shortest path between two conductive parts, or 
between a conductive part and the bounding surface of 
the appliance, measured along the surface of the insu- 
lating material. 

2.29 Clearance 

The shortest distance between two conductive parts, or 
between a conductive part and the bounding surface of 
the appliance, measured through air. 

NOTE — The bounding surface of the appliance is the outer 
surface of the enclosure, considered as though metal foil were 
pressed into contact with accessible surfaces of insulating 
material. 

2.30 AH- Pole Disconnection 

For single-phase ac appliances and for dc appliances, 
disconnection of both supply conductors by a single 
switching action or, for appliances to be connected to 
more than two supply conductors, disconnection of all 
supply conductors, except the earthed (grounded) 
conductor, by a single switching action. 

NOTE — The protective earthing conductor is not considered to 
be a supply conductor. 

2.31 Accessible Parts or Accessible Surface 

A live part or a live surface which may be touched by 
means of the standard test pin shown in Fig. 1. 
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All dimentions in mtllimctres. 



2.24 Detachable Part 

A part which can be removed without the aid of a tool. 

2.25 Thermal Cut-Out 

A device which, during abi\ormal operation, limits the 
temperature of an appliance, or of parts of it, by 
automatically opening the circuit or by reducing the 



Fig. 1 Test Pin 
2.32 Body 

The term includes all accessible metal parts, grips and 
the like, and metal foil in contact with all accessible 
surfaces of insulating material; it does not include 
inaccessible metal parts. 
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2.33 Steady State Condition 

The steady state condition is considered to have been 
reached when the difference between two consecutive 
readings of temperature-rise over the ambient taken at 
half an hour interval has not exceeded 1°C. 

2.34 Type Tests 

Tests carried out to prove conformity with the require- 
ments of the guide. These are intended to prove the 
general qualities and design of a given type of appli- 
ance. 

2.35 Acceptance Tests 

Tests carried out on samples taken from a lot for the 
purpose of acceptance of the lot. 

2.36 Routine Tests 

Tests carried out on each item to check the essential 
requirements which are likely to vary during pro- 
duction. 

3 GENERAL REQUIREMENT 

3.1 Appliances shall be so designed and constructed 
that in normal use they function safely so as to cause no 
danger to persons or surroundings, even in the event of 
such careless use as may occur in nonnal service. 

4 GENERAL NOTES ON TESTS 

4.1 The tests may be carried out in the order of the 
clauses in this guide. 

4.2 The type tests are made on two samples, which 
shall withstand all the relevant type test given in 
Aimexure A. The acceptance tests and routine tests are 
also given in Annex A. 

4.3 If it is evident from the designof the appliance that 
a particular test is not applicable it shall not be carried 
out. 

4.4 In case the appliance is taken from shelf (after 
long storage) and subjected to leakage current and high 
voltage tests in isolation, the test shall pe conducted 
after 10 minutes of operation as specified in 2.20. 

4.5 Before testing is started, the appliance is operated 
at rated voltage in order to verify that it is in working 
order. 

4.6 The appliance shall be tested with the flexible 
cord supplied. 

4.7 Measuring Instruments 

The measurement of voltage and power shall be car- 
ried out with such instruments which do not them- 
selves appreciably affect the values to b^ measured. 
The meters shall have an accuracy of Class I specified 
in IS 1248 (Part 1) : 1983. 

4.8 A list of test equipment needed for conducting 
test is given in Annex B. 



5 RATING 

5.1 Rated Voltage 

The rated voltage shall not exceed 250 V. The pre- 
ferred rated voltage is 240 V, ac. 



5.2 Rated Input 








The rated input in watts should 
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6 MARKING 

6.1 Appliances shall be marked with: 

a) Nameofthe manufacturer, trade-mark or iden- 
tification mark; 

b) Rated voltage in volts; 

c) Rated input in watts or kilowatts; 

d) Maximum and minimum level of immersion; 
and 

e) Country of manufacture. 

NOTE — Additional markings are allowed, provided they do not 
give rise to misunderstanding. 

6.1.1 Detachable heating elements shall be marked 
either on the heating element or on wrapper/carton 
covering the heating element and the instructions 
leaflet with the following information: 

a) Rated voltage(s); 

b) Rated input in watts or kilowatts; 

c) Manufacturer's name, trade-mark or identifi- 
cation mark; and 

d) Manufacturer's model or type reference. 

6.2 When symbols are used, they shall mean: 



V 


volts 


A 


amperes 


Hz 


hertz 


W 


watts 


kW 


kilowatts 


h 


hours 


min 


minutes 


s 


seconds 


~ 


alternating current 




=■ direct current 



6.2.1 The symbol for nature of supply shall be placed 
next to the marking for rated voltage. 
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6.3 Terminals intended exclusively for the neutral 
conductor shall be indicated by the letter 'N'. 

Earthing terminals shall be indicated by the 
symbol _J_. 

These indications shall not be placed on screws, re- 
movable washers or other parts which might be re- 
moved when conductors are being connected. 

6.4 An instruction sheet, given necessary instruc- 
tions including precautions to be taken for the proper 
use of immersion water heater shall be provided. 

6.5 Where symbols are used, they shall be those 
indicated in 6.2. 

Compliance with the requirements of 6.1 to 6.5 is 
checked by inspection. 

Markings shall be easily legible and durable. 

Markings specified in 6.1 and 6.2 shall be on the main 
part of the appliance or detachable heating element, as 
relevant. 

The marking shall be clearly discernible from outside. 

Compliance is checked by inspection and by rubbing 
the marking by hand for 15 seconds with a piece of 
cloth soaked with water and again for 15 seconds with 
a piece of cloth soaked with petroleum spirit. 

After all the tests of this guide the marking shall be 
easily legible, it shall not be easily possible to remove 
marking plates and they shall show no curling. 

In considering the durability of the marking, the effect 
of normal use is taken into account. Thus, for example, 
marking by means of paint or enamel other than 
vitreous enamel on containers that are likely to be 
cleaned frequently is not considered to be durable. 

7 PROTECTION AGAINST ELECTRIC SHOCK 

7.1 .The enclosure on the live parts shall provide ade- 
quate protection against accidental contact of live 
parts with metal parts separated by basic insulation. 
The insulating properties of lacquer, enamel, ordinary 
paper, oxide film on metal parts, beads and sealing 
compound shall not be relied upon to give the required 
protection against accidental contact with live parts. 
The self-healing resins are not regarded as sealing 
compounds. 

7.2 The handle shall have no opening other than that 
necessary for use and working of the appliance. 

The compliance is checked by inspection. 

7.3 The apertures giving access to the live parts are 
checked with test pin shown in Fig. 1. The test pin 
is applied without appreciable force in every pos- 
sible position. An electrical contact indicator may be 
used to show contact of live parts through the opening/ 



aperture. The typical circuit for this purpose is shown 
in Fig. 2. 
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Fig. 2 Test Qrcuit for Checking Contact 
WITH Live Parts 

It shall not be possible to touch bare live parts through 
aperture using test pin of Fig. 1. 

7.4 Handle/attachment head shall not become live in 
the event of failure of insulation. Compliance is checked 
by inspection and manual tests. 

8 INPUT AND CURRENT 

8.1 The input of the appliance or of detachable heat- 
ing element, at the rated voltage and at normal operat- 
ing temperature, shall not deviate from rated input by 
more than 10 jiercent. 

The compliance is checked by measurement of input 
of appliances or detachable element in accordance 
with conditions of adequate heat discharge (see 2.20) 
and when the input has stabilized. 

NOTE — For appliances and detachable heating elements 
marked with a rated voltage range having limits differing by 
more than 10 percent of the mean value of the range, the 
permissible deviation applies for both limits of the range. 

9 TEMPERATURE-RISE 

9.1 Appliances and their surrounding shall not attain 
excessive temperatures in normal use. 

Compliance is checked by determining the tempera- 
ture-rise of the various parts under the conditions 
specified in 9.2 to 9.5. 

9.2 The appliance shall be immersed in water to the 
minimum depth or maximum depth of immersion 
whichever imposes more severe conditions. 

NOTE — For immersion heaters intended to be completely 
immersed when in normal use, the maximum depth of immer- 
sion is considered to be complete immersion. 

9.2.1 The heating appliances, as in normal use are 
placed in a test corner. The test corner consists of two 
walls at right angles, a floor and, if necessary, a ceiling, 
all of dull-black painted plywood having a thickness of 
20 mm. The appliance is positioned in the test corner 
as follows: 

'Appliances normally used on the floor or table are 
placed on the floor of the test corner at a distance of 
about 15 cm from the walls of the test corner.' 
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NOTE — This distance includes the natural projections such as 
hooks, bolts, appliance inlets, etc, of the appliance. 

9.3 Temperature -rises are determined by means of 
fine-wire thermocouples so chosen and positioned that 
they have the minimum effect on the temperature of 
the part under test. Thermometers may also be used 
wherever feasible {see Annex C). 

Thermocouples used for determining the temperature- 
rise of the surface of walls, ceiling and floor are 
embedded in the surface or attached to the back of 
small blackened disks of copper or brass, 15 mm in 
diameter and 1 mm thick, which are tlush with the 
surface. 

50 far as is possible, the appliance is positioned so that 
parts likely to attain the highest temperatures touch the 
disks. 

In determining the temperature-rises of handles, 
knobs, grips and the like, consideration is given to all 
parts which are gripped in normal use and, if of insu- 
lating material, to parts in contact with hot metal. 

The temperature-rise of electrical insulation is deter- 
mined on the suface of the insulation, at places where 
failure could cause a short circuit, contact between live 
parts and accessible metal parts bridging of insulation 
or reduction of cree page distances or clearances below 
the values specified in 25.1. 

9.4 The appliance is operated in accordance with 
conditions of adequate heat discharge, with all heating 
elements in circuit, the supply voltage being such that 
the input is 1.15 times the maximum rated input. 

9-5 The appliance is operated for 15 minutes after the 
water in the vessel has reached temperature of 95°C. 

9.6 During the test, thermal cut-outs shall not oper- 
ate, the temperature-rises are to be monitered continu- 
ously and shall not exceed the values shown in Table 
1 and sealing compound, if any, shall not flow out. 

Table 1 Teniperature-Rise Limits 

51 No. Parts Temperature-Rise 

1 . Rubber or PVC insulatioq of internal or externat 
wiring including power supply cord 

2. Pins of appliance inlets for 

a) for hot conditions 115°C 

b) for cold conditions 25°C 

3. Terminals or terminations for Type M, Type Y 
and Type Z attachments — 

For power supply cord 



Cord sheath used as supplementary 
insulation 

4. Handles, knobs, grips which are held for 
short period only 

— of metal 

— of porcelain or vitreous material 

— of moulded material, rubber, wood 



20°C 
20°C 



20°C 
30°C 
45°C 



5. Wooden supports, walls, ceiling and floor of test 50°C 

corners and wood cabinet 



10 OPERATION UNDER OVERLOAD 
CONDITIONS 

10.1 Appliances shall be so designed and constructed 
that they withstand overloads liable to occur in normal 
use. 

Compliance is checked by test under 10.2. 

After the test the appliance shall show no damage 
affecting the compliance. 

In particular, the general assembly shall not show such 
deformation and creepage distances and clearances are 
reduced below the value specified in 25. Contacts and 
connections shall not have worked loose. 

10.2 The appliance is subjected to 15 cycles, each 
cycle comprising of operating period as specified 
in 9.5 in accordance with conditions of adequate heat 
discharge and a cooling period sufficient to allow the 
appliance to cool down to approximately room tem- 
perature. 

Throughout the operating period, the supply voltage is 
kept such that the input is: 

a) 1.33 times the rated input for appliances rated 
up to 100 watts; and 

b) 1.27 times the rated input or 1.21 times the 
rated input + 12 watts whichever is greater, for 
appliances above 100 watts. 

If the thermal cut-out which is accessible and can be 
reset with the aid of a tool operates, the operating 
period is considered to have ended. The appliance is 
then allowed to cool down and the thermal cut-out is 
reset for the next cycle. During the test the thermal cut- 
outs which are only accessible with the aid of a tool or 
which required replacement of a part shall not operate 
and no vapour or ignitable gas accumulate in the 
enclosure. 

10.2.1 If the test is made when the appliance is im- 
mersed in water to the minimum depth of immersion 
and if thermal cut-out operates, the test is discontinued 
and it is started again with the appliance immersed in 
water to the maximum depth of immersion. 

1 1 ELECIRICAL INSULATION AND IJAKAGE 
CURRENT AT OPERATING TEMPERATURE 

II. 1 The electrical insulation of the appliance at op- 
erating temperature shall be adequate and the leakage 
current in normal use shall not be excessive. 

Compliance is checked by the test given in 11.2, and 
for heating appliances by the additional test given 
in 11.3, the appliance being operated in accordance 
with conditions of adequate heat discharge for the time 
specified in 9.5. 

The appliance is operated with all heating elements in 
circuit, the supply voltage being such that the input is 
1.15 times the maximum rated input. 



1 1 .2 Leakage C u rren t Tes t 

11.2.1 The leakage current is measured between any 
pole of the supply and the accessible metal parts and 
metal foil with an area not exceeding 20 cm x 10 cm in 
contact with accessible surfaces of insulating materi- 
als connected together. 

11.2.2 The resistance ofthe measuring circuit is 2 000 
± 100 ohms. The test circuit for leakage current is 
shown in Fig. 3. 




Fig. 3 Diagram for Leakage Current 
Measiirement at Operating Temperature 

11.2.3 The test is made with ac, unless the appliance 
is for dc only, for which case the test is made with 
dc. The leakage current is measured with the selec- 
tor switch shown in Fig. 4 in each ofthe positions 1 

and 2. 
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Fig. 4 Diagram for Electric Strength Test at 
Operating Temperature 

11.2.4 After an operating time as specified in 9.5, the 
leakage current which may flow from live parts to the 
accessible metal parts and metal foil on external insu- 
lating material connected together shall not exceed 
300 [lA (peak) that is 210 |j,A (rms). 

note — The appliance shall be well insulated from earth during 
leakage current measurements. Earthing connections shall not 
be made during the leakage current test. 

11.3 High Voltage Test 

1 1.3.1 The insulation is subjected for one minute to a 
voltage of substantially sine-wave form of 1 000 V 
having a frequency of 50 Hz or 60 Hz; the connections 
are shown in Fig. 4. 
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The test voltage is applied: 

a) between live parts and the body, and 

b) between live parts and parts connected to the 
earth wire. 

Initially not more than half the prescribed 
voltage is applied, then it is raised rapidly to the full 
value of 1 000 V. 

11.3.1.1 No flashover or breakdown shall occur dur- 
ing the test. Glow discharges without drop in voltage 
are neglected. 

The high-voltage transformer used for the test has a 
rating of at least 500 VA. 

11.3.1.2 If the secondary winding of the isolating 
transformer is not provided with a tap at the midpoint, 

the output winding of the high-voltage transformer 
can be connected to the midpoint of a potentiometer 
having a total resistance not exceeding 2 000 Q, and 
connected across the output winding of the isolating 
transformer. 

11.3.2 When applied as a routine test, the high voltagfe 
test may also be carried out as a flash test. The 
appliance may not be connected to the supply to an ac 
voltage one and a half times the value given in 11.3.1 
shall be applied for a period of 5 seconds. 

In case the appliance is taken from shelf and subjected 
to leakage current and high voltage tests in isolation, 
the test shall be conducted after 10 minutes of pre- 
heating. 

12 MOISTURE RESISTANCE 

12.1 The appliance shall be constructed to provide 
protection against effect of moisture on the live parts. 
Compliance is checked by treatment specified in 12.3. 

12.2 Appliances provided with an appropriate con- 
nector and flexible cable or cord; appliances with 
Type X attachments are fitted with the lightest permis- 
sible type of flexible cable or cord of the smallest 
corss-sectional area specified in 22.2 whereas other 
appliances are tested as delivered. 

12.3 Humidity Treatment and Test 

Appliances shall be proof against humid conditions 
which may occur in normal use. 

Compliance is checked by the humidity treatment 
described in this clause, followed immediately by tests 
given in 13. 

Cable entries, if any, are left open; of knock-outs are 
provided one of them is opened. 

Electrical components, including detachable heating 
elements, covers and otherparts which canbe removed 
without the aid of a tool, are removed and subjected, if 
necessary, to the humidity, treatment with the main 
part. 

The humidity treatment is carried out in a humidity 
cabinet containing air with a relative humidity of not 
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less than 90 percent. The temperature of the air, at all 
places where samples can be located, is maintained at 
any convenient value between 15^C and 35°C. 

Before being placed in the humidity cabinet, the sample 
is brought to a temperature between t and / + 4°C. 
The sample is kept in the cabinet for 2 days (48 hours). 

In most cases, the sample may be brought to the 
specified temperature by keeping it at this temperature 
for at least 4 hours before the humidity treatment. [A 
relative humidity of approximately 95 percent can be 
obtained by placing in the humidity cabinet a saturated 
solution of sodium sulphate (Na^SO^) or potassium 
nitrate (KNO3), in water, having a sufficiently large 
contact surface with the air.] 

In order to achieve the specified conditions within the 
cabinet, it is necessary to ensure constant circulation of 
the air within and, in general, to use a cabinet which is 
thermally insulated. 

After this treatment, the appliance shall show no 
mechanical or electrical failure or ferrous parts getting 
rusted (show sign) and shall be tested for 13. 

13 INSULATION RESISTANCE AND 

ELECTRIC STRENGTH 

(AFTER HUMIDFTY TREATMENT) 

13.1 The insulation and electric strength of appliance 
shall be adequate. 

Compliance is checked by the test given in 13.2 which 
is made on cold appliance, not connected to the 
supply, after the test given in 12.3 in the humidity 
cabinet or in the room in which the sample was brought 
to the prescribed temperature after reassembly of those 
parts which might have been removed. 

13.2 A test voltage, dc for appliances for dc only and 
ac for all other appliances, is applied as given in Table 
under 13.3, the metal foil having a size not exceeding 
20 X 10 cm and being moved, if necessary, so as to test 
all parts of the surface. 

13.2.1 The input test voltage is raised to 1.06 times the 
rated voltage or 1.06 times the upper limit of the rated 
voltage range. The leakage current measure shall not 
exceed the values given in 11.2.4. 

NOTE — Appliance may be operated up to 10 minutes before 
leakage current measurements. 

The values specified in 11.2.4 are doubled if the 
appliance has no control device other than a thermal 
cut-out. 

13.3 Immediately after the test of 13.2, the insulation 
is subjected for one minute to a voltage of substantial 
sine-wave form having frequency of 50 or 60 Hz. The 
value of the test voltage and the points applicable are 
given in table below: 

Points of Application Test Voltage 

of Test Voltage 

Between live parts and the parts of the 
body that are separated by: 

— basic insulation 1 000 V 



— reinforced insulation 3 750 V 

Between the body and either the power 1 000 V 

supply cord wrapped with metal foil or 
a metal rod of the same diameter as the 
supply cord inserted in its place, fitted 
in inlet bushings of insulating materi- 
als, cord guards, cord anchorages and 
the like 

13.3.1 Initially, not more than half the prescribed 
voltage is applied, then it is raised rapidly to the full 
value. 

13.3.2 No flashover or breakdown shall occur during 
the test. 

Care is taken that the metal foil is so placed that no 
flashover occurs at the edges of the insulation. 

14 ENDURANCE 

14.1 Appliances shall be so constructed that, in nor- 
mal use, there will be no electrical or mechanical 
failure. The insulation shall not be damaged and con- 
tacts and connections shall not work loose as a result of 
heating, vibration, etc. Moreover, the thermal cut-out, 
if provided shall not operate under normal running 
conditions. 

14.1.1 Appliance shall be placed in a vessel of appro- 
priate shape containing a quantity of water 2.0 to 2.5 
litre per 100 watts rated input, the water being initially 
cold and the appliance being irrunersed to the maxi- 
mum depth of immersion (up to the maximum safe 
immersion level). The water heater is connected to the 
supply such that its input is 1.15 times the maximum 
rated input which is maintained throughout the test. 
The water heater is operated for 96 operating hours. 
Suitable amount of cold water shall be added occasion- 
ally to make up for the loss of water. 

At the end of endurance test, the appliance shall be 
checked for voltage test of 13.3. 

14.2 Abnormal Test for Thermal Cutout 

The appliance fitted with thermal cutout shall be 
connected to the rated supply voltage and operated dry 
in air. Subsequent to an operation of the thermal 
cutout, the appliance shall be cooled to room tempera- 
ture and the thermal cutout reset. This shall constitute 
one cycle. The appliance shall be subjected to 4 such 
cycles without burning out of the heating element of 
the appliance. The appliance shall then satisfactorily 
withstand the endurace test, 

15 ABNORMAL OPERATION 

15.1 Appliances shall be so designed that the risk of 
fire, mechanical damage impairing safety or the pro- 
tection against electric shock as a result of abnormal or 
careless operation is obviated as far as is practicable. 

Compliance is checked by the tests of 15.2, 15.3 and if 
necessary by 15.4. 
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If, in any of the tests of 15.2 and 15.3 a non-self- 
resetting thermal cutout operates, a heating element 
ruptures of if the current is otherwise interrupted 
before steady conditions are established, the heating 
period is considered to be ended, but if the interruption 
is due to the rupture of a heating element or of an 
intentionally weak part, the relevant test is repeated on 
a second sample which shall then also comply with the 
conditions specified in 15.5. 

Rupture of a heating element or of an intentionally 
weak part in the second sample will not in itself entail 
a rejection. 

Thermal cutouts, overcurrent releases or the like, in- 
corporated into the appliance, may be used to provide 
the necessary protection. 

15.2 The appliance is placed in the test comer as 
specified in 9.2.1 and is operated under the condi- 
tions of inadequate heat discharge, supply voltage 
being such that the input is 0.85 times the rated input. 
The condition without adequate heat discharge is ob- 
tained by testing the immersion water heater on the 
floor (other than flammable material) of the test comer 
with major axis approximately horizontal, in dry con- 
dition, without immersion in water. 

If a non-self-resetting cutout ( see 14.2 ) operates or if 
the current is otherwise interrupted before steady state 
conditions are established, the operating period is 
considered to have ended and the test of 15.3 is not 
made. 

If interruption of the current does not occur, the appli- 
ance is switched off as soon as steady state conditions 
are established and is allowed to cool down to approxi- 
mately room temperature. The appliance is then sub- 
jected to the test of 15.3. 

15.3 The test of 15.2 is repeated but with the supply 
voltage such that the input is 1.24 times the rated input. 

15.4 The test of 15.3 is repeated but with thermal 
cutout short-circuited, in the conditions of adequate 
heat discharge (by placing the appliance in water filled 
vessel). The appliance is operated for a time required 
to reach water temperature to 95*^C + 15 minutes as 
determined in 9.5. After the steady state condftions are 
reached, the temperature-rise of the test walls is deter- 
mined which shall not exceed values given in 15.5. 

r-RELEASE CONE rRELEASE BAR 

\ r-CONE SPRING 1 



15.5 During the test of 15.1 to 15.4 the appliance shall 
not enut flames or molten metal or poisonous or 
ignitable gas in hazardous amounts, enclosures shall 
not be deformed to such an extent as will impair the 
safe use and also the temperature-rise shall not exceed 
the values given below: 



Walls, ceiling and the floor 
of the test comer 

Insulation of the supply cable 
or cord 

Supplementary insulation and 
reinforced insulation other 
than those of thermoplastic 
materials 



15(PQ 
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1.5 times the values 
for such parts as given 
in Table 1 



In addition to the temperature-rise, the insulation of 
the appliance, when cooled down to room temperature 
shall withstand high voltage test of 1 000 V between 
the live parts and the enclosure or earthing lead. 

The supplementary insulation or reinforced insulation 
of thermoplastic material are tested for requirements 
of 26.1. 

NOTE — The heating element of sample is immersed in water as 
appropriate for 24 hours before the electric strength test is made. 
The humidity treatment of 12.3 is not applied before this high 
voltage test. 

16 STABILITY AND MECHANICAL HAZARDS 

16.1 Inmiersion heaters and their accessories shall 
have no sharp edges, burrs or the like which might 
cause injury to the user, other than those necessary for 
the function of the appliance. 

Compliance is checked by inspection. 

17 MECHANICAL STRENGTH 

17.1 Appliances shall have adequate mechanical 
strength and be so constmcted as to withstand such 
rough handling as may be expected in normal use. 

Compliance is checked by applying blows to the 
sample, by means of the spring-operated impact test 
apparatus shown in Fig. 5. 
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Fig. 5 Impact Test Apparatus 
9 
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The apparatus consists of three main parts, viz the 
body, the striking element and the spring-loading 
release cone. 

The body comprises the housing, the striking element 
guide, the release mechanism and all parts rigidly 
fixed thereto. The mass of this assembly is 1 250 g. 

The striking element comprises the hammer head, the 
hammer shaft and the cocking knob. The mass of this 
assembly is 250 g. 

The hammer head has a hemispherical face of pol- 
yamide having a Rockwell hardness otHR 100, with 
a radius of 10 mm; it is fixed to the hammer shaft in 
such a way that the distance from its tip to the plane of 
the front of the cone, when the striking element is on 
the point of release, is 20 mm. 

The cone has a mass of 60 g and the cone spring is such 
that it exerts a force of 20 N when the release jaws are 
on the point of releasing the striking element. 

The hammer spring is adjusted so that the product of 
the compression, in millimeters, and the force exerted, 
in newtons, equals 1 000, the compression beir^ 
approximately 20 mm. With this adjustment, the impad 
energy is 0.5 ± 0.05 Nm. 

The release mechanism springs are adjusted so that 
they exert just sufficient pressure to keep the release 
jaws in the engaged position. 

The apparatus is cocked by pulling the cocking knob 
until the release jaws engage with the groove in the 
hammer shaft. 

The blows are applied by pushing the release cone 
against the sample in a direction perpendicular to the 
surface at the point to be tested. 

The pressure is slowly increased so that the cone 
moves back until it is in contact with the release bars, 
which then move to operate the release mechanismand 
allow the hammer to strike. 

The sample as a whole is rigidly supported and three 
blows are applied to every point of the enclosure that 
is likely to be weak. 

To ensure that the sample is rigidly supported, it may 
be necessary to place it against a solid wall of brick, 
concrete or the like, covered by a sheet of polyamide 
which is tightly fixed to the wall, care being taken that 
there is no appreciable air gap between the sheet and 
the wall. The sheet must have a Rockwell hardness of 
HR 100, a thickness of at least 8 mm and a surface area 
such that no part of the sample is mechanically over- 
stressed due to insufficient supporting area. 

If necessary, the blows are also applied to handles, 
levers, knobs and the like. 

After the test the sample shall show no damage, in 
particular live parts shall not have become exposed so 



as to impair compliance with 7, 12 and 13 and also 
there shall not have been such distortion as to affect the 
creepage distances and clearances specified in 25. 
Cracks not visible to the naked eye and surface cracks 
in the fibre reinforced moulding are ignored. 

17.2 An alternative method for impact test is 
described in Annex D. 

17.3 The supply flexible cable or cord shall be so cut 
that a free length of about 350 mm projects from the 
appliance. The appliance shall then be allowed to fall 
from a height of one metre on to a rigidly supported 
base of hardwood 50 mm thick. The appliance shall be 
subjected to five falls from such a position that its 
major axis is approximately horizontal, and such that 
each impact occurs on a different part of the appliance. 
It shall then be subjected to five falls from such a 
position that its major axis is approximately vertical, 
with the heating element downwards. 

After the test, the appliance shall show no damage 
within the meaning of this specification, in particular 
live parts shall not have become accessible. 

18 CONSTRUCTION 

18.1 Appliances shall be of the appropriate class with 
respect to protection against electric shock. 

Compliance is checked by inspection and by the rele- 
vant tests of 7. 

18JI Appliances shall have the appropriate degree of 
protection against moisture. 

Compliance is checked by inspection and by the rele- 
vant test of 7. 

183 The resistance wire used for the heating element 
shall be so arranged as to maintain effective electrical 
contact with the connecting leads. Connections be- 
tween the terminals or flexible cord and the element 
shall be made in a secure and durable manner. All 
connections and terminals shall be suitably insulated 
from one another. 

18.4 The heating element shall conform to IS 4159 : 
1983 and shall be completely enclosed in a water-tight 
metal casing. The metal casingshall be thick enough to 
offer necessary protection to the filling material. TTie 
element shall be located centrally within the casing in 
such a manner as to prevent any relative movement 
and/or contact between the element and the casing. At 
the point where the element emerges from the casing, 
a rigid spacer, bushing or filling shall be provided. The 
surface of the casing shall be treated in such a manner 
that the casing is preserved from undue corrosion 
under normal working conditions. The handle, if pro- 
vided, shall be of a material which has insulating, fire- 
resisting and moisture-resisting properties. 

18.4.1 Immersion water heaters of dip-in-type shall 
be provided with a hook or other effective means 
made of non-ferrous non-corrosion material with a 
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minimum thickness of 0.9 mm to facilitate supporting 
it on the side of the vessel in which it is to be immersed. 

18^ Reset buttons of non-self-resetting controls shall 
be so located or protected that their accidental reset- 
ting is unlikely to occur if resetting might result in a 
hazard. 

Compliance is checked by inspection. 

This requirement precludes, for example, reset but- 
tons mounted on the back of an appliance in such a 
manner that they can be reset by pushing an appliance 
against a wall. 

18^ It shall not be possible to remove parts which 
ensure the required degree of protection against mois- 
ture without the aid of a tool. 

Compliance is checked by manual test. 

18.7 Handles, knobs, grips, levers and the like shall 
be fixed in a reliable manner so that they will not work 
loose in normal use if loosening might result in a 
hazard. 

If handles, knobs and the like are used to indicate the 
position of switches or similar components, it shall not 
be possible to fix them in a wrong position if this might 
result in a hazard. 

Compliance is checked by inspection, by manual test 
and by trying to remove the handle, knob, grip or lever 
by applying an axial force for one minute. 

If the shape of these parts is such that an axial pull is 
unlikely to be applied in normal use, the force is; 

15 N for actuating members of electrical com- 
ponents, and 

20 N in other cases. 

If the shape is such that an axial pull is likely to be 
applied, the force is: 

30 N for actuating members of electrical com- 
ponents, and 

50 N in other cases. 

Sealing compound and the like, otherthanself-harden- 
ing resins, are not considered to be adequate to prevent 
loosening. 

18.8 Materials which bum fiercely, such as celluloid, 
shall not be used in the construction of appliances. 

NOTE — Details of burning test are under consideration. 

18.9 Wood, cotton, silk, ordinary paper, thermocole, 
and similar fibrous or hygroscopic material shall not 
be used as insulation, unless impregnated and dried. 

Asbestos is considered to be fibrous material within 
the meaning of this standard. 
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Insulating material is considered to be impregnated if 
the interstices between the fibres of the material are 
substantially filled with a suitable insulant. 

18.10 Inside the appliance, the sheath (jacket) of a 
flexible cable or cord shall only be used as supplemen- 
tary insulation where it is not subjected to undue 
mechanical or thermal stresses and if its insulating 
properties are not less than those specified in IS 694 : 
1977 or IS 9968 (Part 1) : 1988 for the sheaths of 
flexible cables and cords. 

18.11 Direct contact between bare live parts and ther- 
mal insulation shall be effectively prevented, unless 
such material is non-corrosive, non-hygroscopic and 
non-combustible. 

Compliance is checked by inspection and by the test of 
12 and 13 and, if necessary, by chemical tests or 
flammability tests. 

Glass wool is an example of thermal insulation which 
is satisfactory for the purpose of this requirement. 

Non-impregnated slag-wool is an example of corro- 
sive thermal insulation. 

18.12 Handles shall be so constructed that, when 
gripped as in normal use, contact between the opera- 
tor's hand and parts having a temperature-rise exceed- 
ing the value allowed for handles, which in normal use 
are held for short periods only, is unlikely. 

Compliance is checked by ii^pection and, if neces- 
sary, by determining the temperature-rise. 

If the temperature-rise of a rivet or a screw in a barrier 
or handle exceeds the value specified forthe handle in 
Table 1, the rivet or screw must not be accessible. 

18.13 Current-carrying parts and other metal parts, 
the corrosion of which might result in a hazard, shall be 
resistant to conosion under normal conditions of use. 

Compliance is checked by verifying that after the tests 
of 15, the relevant parts show no sign of corrosion. 

Attention must be paid to the compatibility of the 
materials of terminals and terminations ancf'to the 
effect of heating. 

Stainless steel and similar corrosion-resistant alloys 
and plated steel are considered to be satisfactory for 
the purpose of this requirement. 

19 INTERNAL WIRING 

19.1 Wires shall be smooth and free from sharp edges. 

Wires shall be protected so that they do not come into 
contact with burrs, cooling fins, etc, which may cause 
damage to their insulation. 

Holes in metal through which insulated wires pass 
shall have smooth well-rounded surfaces or be pro- 
vided with bushings. 
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19.2 Internal wiring and heating conductors shall be 
either so rigid and so fixed or so insulated that, in 
normal use, creepage distances and clearances cannot 
be reduced below the values specified in 25.1. 

The insulation, if any, shall be such that it cannot be 
damaged in normal use. 

Compliance is checked by inspection, by measure- 
ment and by manual test. 

If the insulation of a conductor is not at least electri- 
cally equivalent to that of the cables or flexible cords 
complying with IS 9968 (Part 1) : 1988 and IS 694 : 
1977, that conductor is considered to be a bare conduc- 
tor. In case of doubt, an electric strength test is made 
between the conductor, and metal foil wrapped round 
the insulation, a test voltage of 1 500 V being applied 
for 15 minutes. 

Particular attention is paid to the anchoring of the ends 
of heating conductors. 

19.3 Conductors identified by the green colour shall 
not be connected to terminals other than earthing 
terminals. 

20 COMPONENTS 

20.1 The thermal cutouts, if used, shall be selected to 
meet the requirements related to abnormal operation, 
endurance test and those given in Annex E. 

20.2 The appliance shall not be fitted with the 
following: 

a) Switch in flexible cable or cord; 

b) Device which, in the event of a fault in appli- 
ance, causes the interruption of supply by 
applying short circuit; 

c) Thermal cutouts that can be reset by a solder- 
ing operation; and 

d) Self-resetting thermal cutouts. 

20.3 The plugs and socket outlets used as terminal 
devices for heating elements shall not be inter- 
changeable with plugs and socket outlets complying 
with IS 1293 : 1988 or with connectors and appliance 
inlets complying with IS 3010 (Parts 1 and 2) : 1965. 

Compliance to 20.2 and 20.3 is checked by inspection 
and by manual test. 

20.4 The following components/parts, are generally 
used in appliances covered by Indian Standards and 
given below for guidance : 

Applicable Indian Standard 

IS 9968 (Part 1) : 1988 Elas- 
tomer insulated cables : Part 1 
For working voltages up to 
and including 1 100 V (first 
revision) 



Components 
a) Cable and cords 



b) Appliance IS 3010 (Part 1) : 1965 Appli- 
connector ance connectors and appliance 

inlets (non-reveisible three-pin 
type) : Part 1 Appliance con- 
nectors 

IS 3010 (Part 2) : 1965 Appli- 
ance connectors and appliance 
inlets (non-reversible three-pin 
type) : Part 2 Appliance inlet 

c) Three-pin plugs IS 1293 : 1988 Plu^ and socket 
and socket outlets outlets of rated voltage up to 

and including 250 volts and 
rated current up to and includ- 
ing 16 amperes (second 
revision) 



d) Resistance wires, 
tapes and strips 
for heating 
elements 

e) Metal sheathed 
heating element 



f) Moulding 
materia] 
(insulation) 



IS 3725 : 1966 Resistance wires, 
tapes and strips for heating 
elements 



IS 4159 : 1983 Mineral filled 
sheathed heating elements 
(second revision) 

IS 3389 : 1965 Urea formalde- 
hyde moulding powder 



21 SUPPLY CONNECTION AND EXTERNAL 
FLEXIBLE CABLES AND CORDS 

21.1 Immersion water heaters shall be provided with 
a power supply cord of minimum 2 m length. 

21.2 Power supply cords shall be assembled with the 
appliance by one of the following methods: 

Type X attachment, 

Type Y attachment, 

Type M attachment, or 

Type Z attachment. 

Compliance is checked by inspection and, if neces- 
sary, by manual test. 

21.3 The power supply cord/cable shall be provided 
with a three-pin plug. 

Compliance is checked by inspection and measure- 
ment. 

21.3.1 The power supply cord shall be tough rubber- 
sheathed flexible cable. PVC insulated and sheathed 
flexible cables or cords shall not be used for appli- 
ances having external metal parts the temperature- 
rise of which exceeds 75°C during the test of 9, unless 
the design of the appliance is such that the power 
supply cord is not likely to touch such metal parts in 
normal use or, for Type M, Type Y and Type Z 
attachments, the power supply cord is suitable for 
higher temperatures. 



12 



21.3.2 The power supply cord shall be provided with 
a green core, which is connected to the internal 
earthing terminal of the appliance and to the earthing 

for live and neutral connection shall be red and black, 
respectively. 

21.3.3 Power supply cords shall not be exposed to 
sharp points within, or cutting edges of, the surface of 
the appliance. 

21.3.4 The size of conductor of power supply cord 
shall not be less than the following: 



Rated Current of 



Up to and including 10 A 

Over 10 up to and including 
13.5 A " 



Nominal Cross 

KI^^^^K^|^vn j^i tit- \^j 

Conductor, Min 

0.15 mm^ 
1 inm^ 



Compliance is checked by inspection and meas- 
urement. 

21.4 For Type Z attachment, moulding together the 
enclosure of the appliance and the power supply cord 
shall not affect the insulation of the cable or cord,. 

Compliance is checked by inspection, 

21.5 Inlet onenines shall be so designed and shaoed. 
or shall be provided with an inlet bushing such that, the 
protective covering of the power supply cord can be 
introduced without risk of damage. 

sure shall consist of the insulation of the conductor 
and, in addition at least one separate insulation. 

A separate insulation shall consist of; 

a) the sheath of a power supply cord at least 
equivaleTit to that of a cable or cord complying 
with IS 9968 (Part 1) : 1988 or IS 694 :'l977- 



1,5 times the overall diameter of the cable or cord with 
the largest cross -sectional area to be connected. 

a) be so designed as to protect the cable or cord 
against excessive bending where it enters into 
the appliance; 

b) be of insulating material; 

c) be fixed in a reliable maimer; 

d) project outside the appliance for a distance be- 
yond the inlet opening of at least five times the 
overall diameter or, for flat cords, at least five 
times the major overall dimension, of the 
cable or cord delivered with the appliance or 
they shall comply with the flexing test; and 

e) be integral with the power supply cord except 
for Type X attachment. 

Compliance is checked by inspection, by measure- 
ment and by the following test : 

The appliance is tested with the cable or cord, which 
has a length of approximately 10 cm. 

The a<^r>liance is so held that the axis of the cord cniard, 
where the cable or cord leaves it, projects upwards at 
an angle of 45° to the horizontal when the cable or cord 
is free from stress. 



A .»,»,.<. yx^,.»i t» 1 rv rt2» :^ fi.»« ^tt^^^u^A t^ tU^ e.-^^ ^^a 
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of the cable or cord, D being the overall diameter, in 
millimetres. 



If the cord guard is of material which is sensitive 
to teniperature, the test is made at a temperature of 

27±2^C. 

Flat cords are bent in a direction perpendicular to the 
plane containing the axes of the cores. 

Immediately after the mass has been attached, the 

lauiuo ^x i^uxvaLuiL/ 

be less than 1.5 D. 



b) a lining of insulating material complying with 
the requirements for supplementary insula- 
tion; or 

c\ a bushine of insulatine material comolvine 
with the requirements for supplementary insu- 
lation, in case of metal enclosures; or 

d) an enclosure of insulating material in which 
case two separate insulations are not neces- 
sary. 

ComoHance is checked bv inspection and manual test. 

21.6 Appliances which are moved while inoperation 
shall be provided with a cord guard at the inlet opening 
for the power supply cord, unless the inlet or bushing 

- px«JTIV.V,u ..XIU u oxiiw^^ij ■•■■■ -- 



opening, having a radius of curvature at least equal to abrasion. 



For guards which do not comply with the dimensional 
requirement of this clause, a sample of the guard, 
together with the cable or cord delivered with the 
appliance, is to be subjected to 5 000 cycles of flexing. 

Thp ouar(\ is mniintpd in the. annlianre ^xrith a 60 tn 
cj — -rt — "" 

100 cm length of cord. With the appliance held sta- 
tionary, the guard is flexed by moving the cord 
back and forth in a plane through an angle of ap- 
proximately 180*^. At the end of the test, the guard and 

llic l^uiu Sliaii 91IUW inj unusual si^iis ux axrxac^iuxi ux 

wear. 

21.7 Appliances provided with a power supply cord 
shall have cord anchorages such that the conductors 
are relieved from strain, including twisting, where 
they are connected within the appliance, and that 
the iiisul.^tion of the conductors is protected from 
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If, for Type X attachment, the cord anchorage com- 
prises one or more clamping members intended to be 
pressed by means of one or more nuts engaging with 
studs which are securely attached to the appliance, the 
cord anchorage is considered to have one part securely 
fixed to the appliance, even if the clamping members 
can be removed from the studs. 

If, however, the clamping member(s) are intended 
to be pressed by means of one or more screws en- 
gaging either with separate nuts or with a thread in 
a part which is integral with the appliance, the cord 
anchorage is not considered to have the part se- 
curely fixed to the appliance, or the surface of the 
appliance is of insula ting material and so shaped that it 
is obvious that this surface is one of the clamping 
members. 

For Type X attachment, glands shall not be used as 
cord anchorages in portable appliances, unless they 
have provision for clamping all types and sizes of 
cables and cords which might be used as the power 
supply cord, and production method, such as 
moulded-on designs, tying the cable or cord into a 
knot or tying the ends with string, are not allowed; 
labyrinths or similar means are permitted, provided 
that it is clear how the power supply cord is to be 
assembled. 

For Type X attachment, cord anchorages shall be so 
designed or located that: 

a) replacement of the cable or cord is easily 
possible; 

b) it is clear how the relief from strain and the 
prevention of twisting are to be obtained; 

c) they are suitable for the different types of 
cable or cord which may be connected, unless 
the appliances is so designed that only one 
type of cable or cord can be fitted; 

d) the cable or cord cannot touch the clamping 
screws of the cord anchorage, if these screws 
are accessible or electrically connected to 
accessible metal parts; 

e) the cord is not, clamped by a, metal screw 
which bears directly on the cord; 

f) at least one part of the cord anchorage is 
securely fixed to the appliance; 

g) screws, if any, which have to be operated 
when replacing the cable or cord, do not serve 
to fix any other component, unless, when 
omitted or incorrectly mounted, they render 
the appliance inoperative or clearly incom- 
plete or unless the parts intended to be fas- 
tened by them cannot be removed without the 
aid of a tool during the replacement of the 
cable or cord; and 

h) They are ofinsulatingmaterial or are provided 
with an insulating lining, if otherwise an insu- 
lation fault on the cable or cord could make ac- 
cessible metal parts live. 



For Type M, Type Y and Type Z attachments, the cores 
of the power supply cord shall be insulated from 
accessible metal parts by insulation complying with 
the requirements of basic insulation. The insulation 
shall consist of; 

a) a separate insulated barrier fixed to the cord 
anchorage, 

b) a special sleeve or grommet fixed to the cable 
or cord, and 

c) a sheath of a sheathed cable or cord. 

NOTE — Grommet is an insulating washer placed around the 
electric connector passing through hole in metal. 

For Type M and Type Y attachments, cord anchorages 
shall be so designed that: 

a) the replacement of power supply cord does not 
impair compliance with this standard; 

b) the cable or cord cannot touch clamping screws 
of the cord anchorage, if these screws are ac- 
cessible or electrically connected to acces- 
sible metal parts; 

c) the cable or cord is not clamped by a metal 
screw which bears directly on the cable or 
cord; 

d) knots in the cord are not to be used; and 

e) labyrinths or similar means are permitted, pro- 
vided that it is clear how the power supply 
cord is to be assembled. 

For Type M attachment, it is clear how the relief from 
strain and the prevention of twisting is to be obtained. 

Compliance is checked by inspection and by the 
following test : 

'For Type X attachment, the appliance is fitted with a 
suitable power supply cord. The conductors are intro- 
duced into the terminals, the terminal screws, if any, 
being tightened just sufficiently to prevent the con- 
ductors from easily, changing their position. The 
cord anchorage is used in the normal way, its clamp- 
ing screws being tightened with a torque equal to 
two-thirds of that specified in 24.1. 

The tests are first made with the lightest permissible 
type of cable or cord of the smallest cross-sectional 
area specified in 22.2 and then with the next heavier 
type of cable or cord of the largest cross-sectional 
area specified, unless the appliance is so designed that 
only one type of cable or cord can be fitted. ' 

For Type M, Type Y and Type Z attachments, the 
appliance is tested with the cord in place. 

It shall not be possible to push the cable or cord into the 
appliance to such an extent that the cable or cord, or 
internal parts of the appliance, could be damaged. 

Cable or cord is then subjected 25 times to a pull 
of 30 Newton. The pulls are applied in the most 
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unfavourable directions but without jerks, each time 
for one second. 

Immediately afterwards, the cable or cord is subjected 
for one minute to a torque of 0.1 Newton metre. 

During the tests, the cable or cord shall not be 
damaged. 

After the tests, the cable or cord shall not have been 
longitudinally displaced by more than 2 nmi and the 
conductors shall not have moved over a distance of 
more than 1 mm in the terminals, nor shall there be 
appreciable strain at the connection. 

Creepage distances and clearances shall not be re- 
duced below the values specified in 25.1. 

For the measurement of the longitudinal displacement, 
a mark is made on the cable or cord while it is subjected 
to the pull, at a distance of approximately 2 cm from 
the cord anchorage or other suitable point, before 
starting the tests. 

After the tests, the displacement of the mark on the 
cable or cord in relation to the cord anchorage or other 
point is measured while the cable or cord is subjected 
to the pull. 

22 TERMINALS FOR EXTERNAL 
CONDUCTORS 

22.1 For appliances with Type X and Type M attach- 
ments and having a rated input not exceeding 250 W, 
soldered connections may be ,used for the connec- 
tion of external conductors, provided that the con- 
ductor is so positioned or fixed that reliance is not 
place upon the soldering alone to maintain the con- 
ductor in position, unless barriers are provided such 
that creepage distances and clearances between 
live parts and other metal parts cannot be reduced 
to less than 50 percent of the values specified in 25.1 
should the conductor become free at the soldered 
joint. 

For Type Y and Type Z attachments, soldered, welded, 
crimped and similar connections may be used for the 
connection of external conductors. 

For the purpose of the requirements for power supply 
cords : 

a) it is not to be expected that two independent 
fixings will become loose at the same time; 

b) conductors connected by soldering are not 
considered to be adequately fixed, unless they 
are held in place near to the termination, inde- 
pendently of the solder, but "hooking in" 
before the soldering is, in general, considered 
to be a suitable means for maintaining the 
conductors of a power supply cord other than 
a tinsel cord in position, provided the hole 
through which the conductor is passed is not 
unduly large; and 



c) conductors connected to terminals or termina- 
tions by other means are not considered to be 
adequately fixed, unless an additional fixing is 
provided near to the terminal or termination; 
this additional fixing, in the case of stranded 
conductors, clamps both the insulation and the 
conductor. 

22.2 Terminals for Type X attachment shall allow the 
connection of conductor having nominal cross-sec- 
tional area as below : 



Rated Current of 
Appliance 

Up to 10 A 

Above 10 A up to and 
including 13.5 A 



Nominal Cross-Sectional 

Area of Conductor of 

Flexible Cable 

0.75 to 1.5 mm^ 

1 to 1.5 rmn^ 



Compliance with the requirements of 22.1 and 22.2 is 
checked by inspection, by measurement and by fitting 
cable or cord of the smallest and largest cross-sectional 
areas sj>ecified. 

22.3 Terminals for Type M, Type Y and Type Z at- 
tachments shall be suitable for their purpose. 

Compliance is checked by inspection and by applying 
a pull to the connection of 5 N. 

After the test, the temperature-rise of the terminal or 
termination, determined under the conditions speci- 
fied in 9.5 shall not exceed the value specified in 9.6. 

22.4 For appliances, other than those provided with 
supply leads and those with Type Y and Type Z 
attachments, terminals shall be so fixed that, when the 
clamping means is tightened or loosened, the terminals 
does not work loose, internal wiring is not subjected to 
stress, and creepage distances and clearances are not 
reduced below the values specified in 25.1. 

Compliance is checked by inspection and by measure- 
ment after fastening and loosening ten times a conduc- 
tor of the largest cross-sectional area specified in 22.2, 
the torque applied being equal to two-thirds of the 
torque specified in 24.1. 

Terminals may be prevented from working loose by 
fixing with two screws, by fixing with one screw in a 
recess such that there is no appreciable play, or by 
other suitable means. 

Covering with sealing compound without other means 
of locking is not considered to be sufficient. Self- 
hardening resins may, however, be used lo lock termi- 
nals which are not subjected to torsion in normal use. 

22.5 Terminals of the pillar type shall have dimen- 
sions as shown in the following table, except that the 
length of the thread in the pillar may be reduced, if 
the mechanical strength is adequate and at least two 
full threads are in engagement when a conductor of 
the smallest cross-sectional area specified in 22.2 is 
tightly clamped. 
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Rated Current of 


Minimum 


Minimum 


Minimum 


Maximum 


Appliance 


Nominal 


Diameter 


Length of 


Difference 




Thread 


of Hole for 


Thread in 


Between Diameter 




Diameter 


Conductor 


Pillar 


of Hole and 

Nominal Thread 

Diameter 


(1) 


(2) 


(3) 


(4) 


(5) 


(A) 


mm 


mm 


mm 


mm 


Up to and including 10 


3.0 


'3.0 


2.0 


0.6 


Over 10 up to and including 16 


3.5 


3.5 


2.5 


0.6 



The length of the threaded part of the terminal screw 
shall not be less than the sum of the diameter of the hole 
for the conductor and the length of the thread in the 
pillar. 

The surface against which the conductor is clamped 
shall be free from sharp indentations or projections. 

Such terminals shall be so designed and located that 
the end of a conductor introduced into the bole is 
visible, or can pass beyond the threaded hole for a 
distance at least equal to half the nominal diameter of 
the screw, or 2.5 mm, whichever is the greater. 

The length of the thread in the pillar is measured to the 
point where the thread is first broken by the hole for the 
conductor. 

If the thread in the pillar is recessed, the length of 
headed screws must be increased accordingly. 

The part against which the conductor is clamped need 
not necessarily be in one piece with the part carrying 
the clamping screw. 

22.6 Stud-terminals shall be provided with washers 
and shall have dimensions as shown in the following 
table : 

Rated Current of Nominal Difference Between 

Appliances Thread Thread 

Diameter Diameter and 
(Min) 



.yV 



Inner Outer 

Diameter Diameter 

of Washers of Washers 

(Max) (Min) 



(1) (2) 



Up to and 3.0 

including 10 

Over 10 up to 3.5 

and including 16 



(3) 



mm 



0.4 



0.4 



(4) 



mm 



4.0 



4.5 



Compliance with the requirements of 22.5 and 22.6 is 
checked by inspection, by measurement and, if neces- 
sary, by the tests of 22.7. A negative deviation of 0.15 



mm is allowed for the nominal thread diameter and for 
the nominal difference between diameters of head and 
shank of the screw. 

If one or more of the dimensions required in 22.5 
and 22.6 are larger than the specified, the other dimen- 
sions need not be correspondingly increased, but de- 
partures from the specified values must not impair the 
function of the terminal. 

22.7 If the length of thread in the pillar, screw hole or 
nut, or the length of thread on the screw, is smaller than 
that shown in the relevant table, or if the length of the 
extrusion is more than 80 percent of the original 
thickness of the metal, the mechanical strength of the 
terminal is checked by the following tests: 

Scews and nuts are subjected to the test of 24.1 but with 
the torque increased to 1.2 times the torque specified. 

After this test, the terminal shall show no damage 
impairing its fiurther use. 

A conductor is then fastened, as specified in 22.4 once 
more and while clamped, is subjected for 1 minute to 
an axial pull, applied without jerks, of the value shown 
in the following table : 

Rated Current of Appliance Pull 

A N 

Up to and including 10 50 

Over 10 up to and including 16 50 

During this test, the conductor shall not move noticea- 
bly in the terminal. 

22.8 For appliances, with Type X and Type M attach- 
ments, each terminal shall be located in proximity to 
its corresponding terminal, or terminals, of different 
polarity and to the earthing terminal, if any. 

Compliance is checked by inspection. 

22.9 Terminal devices shall not be accessible without 
the aid of a tool, even if their live parts are not 
accessible. 

Compliance is checked by inspection and by manual 
test. 
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22.10 Terminal devices of appliances with Type X 
attachment shall be so located or shielded that should 
a wire of a stranded conductor escape when the con- 
ductors are fitted, there is no risk of accidental connec- 
tion between live parts and accessible metal parts. 

Compliance is checked by the following test : 

'An 8 irmi length of insulation is removed from the end 
of a flexible conductor having a nominal cross-sec- 
tional area as specified in 21.3.4. One wire of the 
stranded conductor is left free and the other wires are 
fully inserted into and clamped in the terminal. 

The free wire is bent, without tearing the insulation 
back, in every possible direction, but without making 
sharp bends round barriers. 

The free wire of a conductor connected to a live 
terminal shall not touch any metal part which is acces- 
sible or is connected to an accessible metal part. The 
free wire of a conductor connected to an earthing 
terminal shall not touch any live part.' 

23 PROVISION FOR EARTHING 

23.1 Accessible metal parts of appliances, which may 
become live in the event of an insulation fault, shall be 
permanently and reliably connected to an earthing 
terminal or termination within the appliance, or to the 
earthing contact of the appliance inlet. 

Earthing terminals and earthing contacts shall not be 
electrically connected to the neutral terminal. 

23.2 Earthing terminals of appliances with Type X 
and Type M attachments shall comply with the re- 
quirements of 22. 

Screwless terminals shall not be used for the connec- 
tion of external earthing conductors. 

External earthing terminals, if any, shall allow the 
connection of conductors having nominal cross-sec- 
tional areas of 2.5 to 6 mm^ 

The clamping means of earthing terminals shall be 
adequately locked against accidental loosening and it 
shall not be possible to loosen them without the aid of 
a tool. 

Compliance is checked by inspection , by manual test 
and by the tests of 22. 

In general, the designs commonly used for cunent 
carrying terminals, other than some terminals of the 
pillar type, pfovide sufficient resiliency to comply 
with the latter requirement; for other designs, special 
provisions, such as the use of an adequately resilient 
part which is not likely to be removed inadvertently, 
may be necessary. 

23.3 If detachable parts have an earth connection, this 
connection shall be made before the current carrying 
connections are established when placing the part in 



position, and the current carrying connections shall be 
separated before the earth connection is broken when 
removing the part. 

For appliances with power supply cords, the arrange- 
ment of the terminals, or the length of the conductors 
between the cord anchorage and the terminals, shall be 
such that the current carrying conductors become tight 
before the earthing conductor, if the cable or cord slips 
out of the cord anchorage. 

23.4 All parts of the earthing terminal shall be such 
that there is no risk of corrosion resulting from contact 
between these parts and the copper of the earthing 
conductor, or any other metal that is in contact with 
these parts. 

The body of the earthing terminal shall be of brass or 
other metal no less resistant to corrosion, unless it is a 
part of the metal frame orenclosure, when the screw or 
nul shall be of brass, plated steel complying with 27, or 
other metal no less resistant to corrosion. 

If the body of the earthing terminal is a part of frame or 
enclosure of aluminium or aluminium alloy, precau- 
tions shall be taken to avoid the risk of corrosion 
resulting from contact between copper and aluminium 
or its alloys. 

Screws and nuts of plated steel withstanding the test 
of 27.1 are considered to be of a metal no less resistant 
to corrosion than brass. 

23.5 The connection between the earthing terminal or 
earthing contact, and parts required to be connected 
thereto, shall be of low resistance. 

Compliance is checked by the following test : 

'A cunent derived from an ac source having a no-load 
voltage not exceeding 12 V, and equal to 1.5 times the 
rated current of the appliance or 25 A, whichever is the 
greater, is passed between the earthing terminal or 
earthing contact, and each of the accessible metal parts 
in turn. 

The voltage drop between the earthing terminal of the 
appliance or the earthing contact ofthe appliance inlet, 
and the accessible metal part is measured, and the 
resistance calculated from the current and this voltage 
drop.' 

In no case shall the resistance exceed 0.1 Q. 

NOTE 1 — The resistance of the flexible cable or cord is not 
included in the resistance measurement. 

NOTE 2 — Care is taken that the contact resistance between the 
tip of the measuring probe and the metal part under test does not 
influence the test results. 



24 SCREWS AND CONNECTIONS 

24.1 Screwed connections, electrical or otherwise, 
shall withstand the mechanical stresses occurring in 
normal use. 
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Screws transmitting contact pressure and screws which 
are likely to be tightened by the user and have a 
nominal diameter less than 3 mm, shall screw into 
metal. 

Screws shall not be of metal which is soft or liable to 
creep, such as zinc or aluminium. 

Screws of insulating material shall have a nominal 
diameterof atleastS mm; they shall not be used for any 
electrical connection. 

Screws shall not be of insulating material if their 
replacement by a metal screw could impair supple- 
mentary insulation or reinforced insulation, neither 
shall screws which may be removed when replacing 
a power supply cord or undertaking other routine 
servicing, be of insulating material if their replace- 
ment by a metal screw could impair basic insula- 
tion. 

Compliance is checked by inspection and, for screws 
and nuts transmitting contact pressure, or which are 
likely to be tightened by the user, by the following 
test : 

'The screws or nuts are tightened and loosened 10 
times for screws in engagement with a thread of 
insulating material, and 5 times for nuts and other 
screws. 

Screws in engagement with a thread of insulating 
material are completely removed and reinserted each 
time.' 

When testing terminal screws and nuts, a conductor of 
the largest cross-sectional area specified in 22.2, rigid 
(solid or stranded) for appliances intended to be per- 
manently coimected to fixed wiring and flexible in 
other cases, is placed in the terminal. 

The test is made by means of a suitable test screw- 
driver, spanner or key, applying a torque as shown in 
the following table, the appropriate column being : 

Col I For metal screws without heads if the screw 
when tightened does not protrude from the 
hole. 

Col II For other metal screws and for nuts; and 

For screws of insulating material : 

a) having a hexagonal head with the dimension 
across flats exceeding the overall thread di- 
ameter; or 

b) with a cylindrical head and a socket for a key, 
the socket having cross-corner dimension 
exceeding the overall thread diameter; or 

c) with a head having a slot or cross slots, the 
length of which exceeds 1.5 times the overall 
threads diameter, 



Col III For other screws of insulating material. 
Nominal Diameter of Screw Torque, Nm 



mm 



Up to and including 2.8 

Over 2.8 up to and 
including 3.0 

Over 3.0 up to and 
including 3i2 

Over 3.2 up to and 
including 3.6 

Over 3.6 up to and 
including 4.1 

Over 4.1 up to and 
including 4.7 

Over 4.7 up to and 
including 5.3 

Over 5.3 up to and 
including 6.0 



Col I Col II Col III 

0.2 0.4 0.4 

0.25 0.5 0.5 

0.3 0.6 0.6 

0.4 0.8 0.6 

0.7 1.2 0.6 

0.8 1.8 0.9 



0.8 2.0 



1.0 



2.5 1.25 



The conductor is moved each time the screw or nut is 
loosened. 

During the test, no damage impairing the further use of 
the screwed connections shall occur. 

Screws or nuts which are likely to be tightened by the 
user include screws intended to be operated when 
replacing the power supply cord. 

The shape of the blade of the test screwdriver must suit 
the head of the screw to be tested. The screws and nuts 
must not be tightened in jerks. 

24.2 Screws in engagement with a thread of insulating 
material shall have a length of engagement sufficient 
to ensure a reliable connection. 

Correct introduction of the screw into the screw hole or 
nut shall be ensured. 

Compliance is checked by inspection and by the test 
of 24.1, the torque applied being, however, increased 
to 1.2 times the torque specified. 

The requirement with regard to correct introduction 
is met if introduction of the screw in a slanting 
manner is prevented, for example, by guiding the 
screw by the part to be fixed, by a recess in the female 
thread or by the use of a screw with the leading thread 
removed. 

24.3 Electrical connections shall be so designed that 
contact pressure is not transmitted through insulating 
material which is liable to shrink or distort, unless 
there is sufficient resiliency in the metallic parts to 
compensate for any possible shrinkage or distortion of 
the insulating material. 

Ceramic material is not liable to shrink or to distort. 
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24.4 Space-threaded (sheet metal) screws shall not be 
used for the connection of current carrying parts, 
unless they clamp these parts directly in contact with 
each other and are provided with a suitable means of 
locking. 

Thread -cutting (self-tapping) screws shall not be 
used for the electrical connection of current-carrying 
parts, unless they generate a full form standard ma- 
chine screw thread. Such screws shall-not, however, be 
used if they are likely to be operated by the user or 
installer unless the thread is formed by a swageing 
action. 

Thread-cutting and space-threaded screws may be 
used to provide earthing continuity, provided that it is 
not necessary to disturb the connection in normal use 
and that at least two screws are used for each connec- 
tion. 

Compliance with the requirements of 24.3 and 24.4 is 
checked by inspection. 

24.5 Screws which make a mechanical connection 
between different parts of the appliance, shall be 
secured against loosening, if the connection carries 
current. 

Rivets used for current-carrying connections shall be 
secured against loosening if these connections are 
subject to torsion in normal use. 

Compliance is checked by inspection and by manual 
test. 

The first requirement does not apply to screws in the 
earthing circuit, provided there is an alternative earthing 
circuit. 

Spring washers and the like may provide satisfactory 
security. 

For rivets, a non-circular shank or an appropriate notch 
may be sufficient. Sealing compound which softens on 
heating provides satisfactory security only for screw 
connections not subject to torsion in normal use. 
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25 CREEPAGE DISTANCES AND CLEARANCES 

25,1 Creepage distances and clearances shall not be 
less than the values in millimetres shown in Table 2. 

Compliance is checked by measurements. 

NOTE 1 — The way in which creepage distances and clearances 
are measured is indicated in Annex F. 

NOTE 2 — If a barrier is interposed and if it is in two parts which 
are not cemented together, the creepage distance is also meas- 
ured through the joint. 

NOTE 3 — If a barrier is interposed, clearances are measured 
over the barrier or, if the barrier is in two parts with mating 
surfaces which are not cemented together, through the joint. 

26 RESISTANCE TO HEAT, FIRE AND 
TRACKING 

26.1 External parts of insulating material, the deterio- 
ration of which might cause the appliance to fail to 
comply with this standard, shall be sufficiently resis- 
tant to heat. 

Compliance is checked by subjecting enclosures and 
other external parts of insulating material to a ball 
pressure test by means of the apparatus shown in 
Fig. 6. 




SPHERICAL 



t£S» SAMPLE 



Fig. 6 Baix Pressure Apparatus 



Table 2 Creepage Distances and Clearances for Appliance Rated up to 250 V 

(Clause 25.1) 



i) Between live parts of different polarity : 
If protected against deposition of dirt 
If not protected against deposition of dirt 

ii) Between live parts and other metal parts over basic insulation : 
If protected against deposition of dirt (see Note 1) 

If of ceramic material 

If of other material 

If not protected against deposition of dirt 
At the end of tubular sheathed type heating element 

iii) Between live parts in recesses in the mounting face of the appliance 
and the surface to which it is fixed. 



SlNa 


Part 


Dintaiices (mm) 




Creepage Clearance 


(1) 


(2) 


(3) (4) 



2.0 


2.0 


3.0 


2.5 


2.5 


2.5 


3.0 


2.5 


4.0 


3.0 


1.0 


1.0 



6.0 



6.0 



NOTE — In general, the interior of the handle containing the connection of live parts having reasonably dust proof enclosure is considered 
to be protected against deposition of dirt. 
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The surface of tbe part to be tested is placed in the 
horizontal position and a steel ball of 5 mm diameter is 
pressed against this surface by a force of 20 N. 

The test is made in a heating cabinet at a temperature 
of 75 ± 2°C or at a temperature which is 40 ± 2''C in 
excess of the temperature-rise of the relevant part 
determined during the test of 15, whichever is the 
higher. 

After 1 hour, the ball is removed from the sample 
which is thus cooled down within 10 seconds to ap- 
proximately room temperature by immersion in cold 
water. The diameter of the impression caused by the 
ball is measured. This shall not exceed 2 mm. 



The test is not made on parts of ceramic material. 

26.2 Insulating parts retaining live parts in position 
shall be resistant to abnormal heat and to fire. 
Compliance is checked by the following test : 

* Atestis made as described itt26.1but at a temperature 
of 125 ± 2°C or at a temperature which is 40 ± 2°C in 
excess of the temperature-rise of the relevant part 
determined during the test of 9 whichver is higher.' 

In addition, the insulating parts are subjected to a test 
made with an electrically heated conical mandrel in an 
apparatus as shown in Fig. 7. 



TERMINALS FOR 
THERMOCOUPLE 
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TERMINALS FOR THERMOCOUPLE 




Fig. 7 Hot Mandrel Apparatus 
20 
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'The mandrel is inserted into a conical hole reamed 
in the part to be tested in such a way that portions of 
the conical part of the mandrel of equal length pro- 
trude from both sides. The sample is pressed against 
the mandrel with a force of 12 N. The means by which 
the force is applied is then locked to prevent any 
further movement. However, if the sample starts to 
soften or to melt during the test, a force just sufficient 
to keep the sample in contact with the mandrel is 
applied to the sample in the horizontal direction. 

The mandrel is heated to a temperature of 300°C in 
approximately 3 minutes and is maintained within 
10°C of this value for 2 minutes. The temperature is 
measured by means of a thermocouple inside the 
mandrel. 

During the period of 5 minutes, sparks of about 6 mm 
in length are produced at the upper surface of the 
sample where the mandrel protrudes and the sample is 
in contact with the mandrel. The sparks are produced 
by means of a high frequency generator, the electrodes 
of which are moved around the mandrel so as to cover 
the whole area of the sample near the mandrel.' 

Neither the sample, nor any gases produced during the 
heating shall be ignited by the sparks. 

The tests are not made on parts of ceramic material. 

26.3 Alternative method is given in Annex G. 

26.4 Insulating parts retaining live parts in position 
shall be of material resistant to tracking, if they are 
exposed to excessive deposition of moisture or dirt in 
normal use, unless the creepage distances are at least 
equal to twice the values specified in 25.1. 

For materials other than ceramic, compliance is checked 
by the following test : 

'A flat surface of the part to be tested, if possible at 
least 15 mm X 15 mm, .is placed in the horizontal 
position. 

Two electrodes of platinum or other sufficiently non- 
corrodable material, with the dimensions shown in 
Fig, 8 are placed on the surface of the sairiple in the 
manner shown in this figure, so that the rounded edges 
are in contact with the sample over their whole length. 

The force exerted on the surface by each electrode is 
about 1 N. 

The electrodes are connected to a 50 Hz supply such 
that the no-load voltage is of substantially sine-wave 
form and has a value of 175 V, which shall not be 
reduced by more than 17.5 V when the electrodes are 
short-circuited. The total impedance of the circuit 
when the electrodes are short-circuited is adjusted by 
means of a variable resistor, so that the current is equal 
to 1.0 ± 0.1 A with a power factor between 0.9 and 1. 
An overcurrent relay is included in the circuit, the 
relay being so designed that, when the current has 
reached a value of 0.5 A, the circuit is interrupted after 
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a period which is, as short as possible, but not less than 
2 seconds. 

The surface of the sample is wetted by allowing drops 
of a solution of ammonium chloride in distilled water 
to fall centrally between the electrodes. The solution 
has a volume resistivity of 400 Q, cm at 25°C, corre- 
sponding to a concentration of about 0.1 percent. The 
drops have a volume of 20^^ ^'^^^ ^^"^ f'*!' from a 
height of 30 mm to 40 mm. 

The time interval between one drop and the next is 
30 ± 5 seconds. 

No flashover or breakdown between electrodes shall 
occur before a total of 50 drops has fallen.' 

The test is made at three places on the sample. 

NOTE — Care is taken that the electrodes are clean, correctly 
positioned before each test is started. 

In case of doubt, the test is repeated, if necessary on a 
new sample. The test is not made on insulating parts of 
commutators or brush-caps. 
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27 RESISTANCE TO RUSTING 

27.1 Ferrous parts, the rusting of which might cause 
the appliance to fail to comply with this standard, shall 
be adequately protected against rusting. 

Compliance is checked by the following test: 

'All grease is removed from the parts to be tested by 
immersion in carbon tetrachloride or trichloroethane 
for 10 minutes. 

The parts are then immersed for 10 minute in a 10 
percent solution of ammonium chloride in water at a 
temperature of between 15°C and 35°C. 

Without drying, but after shaking off any drops, the 
parts are placed for 10 minutes in a box containing air, 
having not less tahn 90 percent RH and temperature 
between 15°C and SS^C. 

After the parts have been dried for 10 minute in a 
heating cabinet at a temperature of 100 ± 5"C, their 



surfaces shall show no signs of rust. 

Traces of rust on sharp edges and any yellowish film 
removable by rubbing are ignored.' 

For small helical springs and the like, and for parts 
exposed to abrasion, a layer of grease may provide 
sufficient protection against rusting. Such parts are 
only subjected to the test if there is doubt about the ef- 
fectiveness of the grease film, and the test is then made 
without previous removal of the grease. 

28 FINISH 



28,1 The external finished used on metal components 
shall be of a heat — and moisture — resisting nature and 
shall not be adversely affected by variations in tem- 
perature occurring under normal operating conditions 
or after the endurance test. 

Compliance shall be checked by visual inspection 
after endurance test. 
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ANNEX A 

(Clause 4.2) 

CATEGORIES OF TESTS 



A-1 The tests on appliances are classified as type, 
acceptance and routine tests ( see 2.34, 2.35 and 
2.36). 

A-1.1 The tests listed in this annex should preferably 
be carried out in the order of the clauses referred 
against the tests. 

A-1.2 Type Test 

The tests specified in Table 3 shall constitute the type 
tests and shall be carried out on two samples of 
immersion water heaters of the same type and rating 
selected preferably at random from a regular 
production lot. Before commencement of the tests, the 
imiuersioii heaters suaii ue visuaiiy examine^ an^ 
inspected for obvious visual defects in respect of 
components, parts and their assembly, construction 
mechanical hazards, markings, provision of suitable 
terminals for supply connections, earthing and the 

Table 3 Schedule of Type Tests 

(Clause A-1.2) 



SI 


Test 


Clause 


Na 




Reference 


1. 


Protection against electric shock 


7 


2. 


Input 


8 


3. 


Temperature-rise 


9 


4. 


Operation under overload conditions 


10 


5. 


Electrical insulation and leakage current at 
operating temperature 


11 


6. 


Moisture resistance 


12 


7. 


Insulation resistance and electric strength 
(after humidity treatment) 


13 


8. 


Endurance 


14 


9. 


Abnormal operation ^ 


15 


10. 


Mechanical strength 


17 


11. 


Cord grip and cord guard 


21 


12. 


Screws and connections 


24 


13. 


Creepage distances and clearances 


25 


14. 


Resistance to heat, fire and tracking 


26 


15. 


Resistance to rusting 


27 



effectiveness of screws and connections. The external 
surface finish shall be even and free from finishing 
defects. 

A-1.3 Criteria of Acceptance 

Both samples shall successfully pass all the type tests 
for proving conformity with the requirements of the 
standard. If any of the samples fails in any of the type 
tests, the testing authority, at its discretion, roay call 
for fresh samples not exceeding twice the original 
number and subject them again to all tests or to the 
test(s) in which failure(s) had occurred. No failure 
should be permitted in the repeat test(s). 






The following shall constitute the acceptance tests: 
Tests Clause Reference 

a) Protection against electric shock 7 

b) Input 

c) Temperature-rise 

d) Electric strength at operating 
temperature 

e) Moisture resistance 



8 

9 

11 



f) Insulation resistance and electric 
strength (after humidity treatment) 

g) Earthing connection 



12 
13 

23 



A-1.4.1 A recommended sampling procedure for ac- 
ceptance tests is given in Annex H. 

A-1.5 Routine Tests 

The following shall constitute the routine tests : 

Test Clause Reference 



a) Protection against 
electric shock 

b) High voltage 

c) Earthing coimections 



11.3.2 
23 
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ANNEX B 

(Clause 4.8) 

LIST OF TEST EQUIPMENT FOR ELECTRIC IMMERSION 
WATER HEATER 



1. Electrical measuring instruments 

a) Voltmeter — Range to 300 V, ac accuracy 
class 1 of IS 1248 (Part 2) : 1983 

b) Milli-voltmeter — Range to 3 V, ac accuracy 
class 1 of IS 1248 (Part 2) : 1983 

c) Wattmeter — Range to 3 kW, ac accuracy 
class 1 of IS 1248 (Part 3) : 1983 

d) Ammeter — Range to 15 A, accuracy class 1 
of IS 1248 (Part 1 and Part 2) : 1983 

e) Milli-ammeter — Range to 3 mA, ac accu- 
racy class 1 of IS 1248 (Part 2) : 1983 

2. Fixed resistance of 2 000 ohm for leakage current 
test. 

3. Stop watch — least count 1 minute, Min. 

4. Continuous variable autotransformer — Input 240 
V output to 270 V, ac current rating 15 A (3 in 
Number; 2 for Endurance, 1 for other tests). 

5. Two winding isolatingsafety transformer — Input 
240 V, output 240 V with centre tapping unity 
ratio; 3 kVA rating. 

6. Two windings step down transformer — Input240 
V, output 40 V, 12 Volt, current capacity 30 A for 
earthing connections and safety against contact of 
live parte. 

7. High voltage test set — Input 240 V, output vari- 
able to 5 kV, provided with leakage current 
tripping relay. 

8. Test finger, test pins as per Fig. 1 and contact 
detection circuit (see 7). 

9. Blackened test comer — of wood \yith nonflam- 
mable flooring and fitted with thermocouple on 



two sides and the temperature measuring instm- 
ment/thermometers (see 9). 

10. Impact test apparatus spring operated (Fig. 5) or 
pendulum type (Fig. 9). 

11. Cord grip test apparatus and apparatus for torque 
test on cord grip; if provided on appliance. 

12. Flexing test apparatus for cord guard, if provided 
(see 21). 

13. Ball pressure test apparatus (see Fig. 6). 

14. Electric laboratory oven, double walled and insu- 
lated. Temperature control within 1°C, tempera- 
ture range up to 200'^C. 

15. Humidity chamber, capable to maintain tempera- 
ture up to 100°C and relative humidity of 90% and 
above. 

16. Vessels of brass or galvanized sheet steel or stain- 
less steel of such a depth and capacity as to accom- 
modate the sample (see 9 and 14). 

17. Magnifying glass for detection of cracks ininsula- 
tion after impact test (17). 

18. Vernier calliper, filler gauges for measuring clear- 
ances and creepage distance (25). 

19. Rubber insulated safety gloves for operator. 

20. Rubber mat for flooring for testing area. 

21. Insulation resistance tester (meggar) (op- 
tional) — 500 V dc hand operated or electronic, 
accuracy 5 or 10 percent. 

22. Tracking index test apparatus (Fig. 8). 

23. Hot mandrel apparatus (Fig. 7) or 
Ignition test apparatus (Fig. 11). 

24. Standard test finger. 
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ANNEX C 

{Clause 9.3) 

MEASUREMENT OF TEMPERATURE WITH THERMOMETER 



C-1 METHODS OF MEASUREMENT 

C-1.1 Two methods as applied to immersion water 
heaters for temperature measurement are described in 
this annex, namely: 

a) thermometer method, and 

b) thermocouple method. 

C-1.1.1 Of these the latter is more accurate method, 
and recognized for reference purposes. 

C.2 THERMOMETER METHOD 

C-2.1 Any of the following three types of thermome- 
ters may be employed : 

a) Bulb thermometer containing mercury, 

b) Bulb thermometer containing alcohol, and 

c) Resistance thermometer. 

C-Z.1.1 Mercury-in-bulb thermometer is ineffective 
where it is subject to the action of alternating magnetic 
fields, owing to consequent heating of the mercury 
by the eddy currents which are induced in it. The ef- 
fectiveness of resistance thermometer in such ap- 
plications- depends on the construction of the instru- 
ment. 

C-2.1.2 Where bulb thermometers are used to meas- 
ure the temperature of a surface, either of the following 
procedures may be adopted, whichever is appropriate 
to the particular case: 

a) The bulb shall be surrounded by a single wrap- 
ping of tin-foil having a thickness of not less 
than 0.025 nmi. The foil shall be turned up at 
the end to form a complete covering for the 
bulb, which shall then be secured in contact 
with surface under test. The exposed part of 
the wrapped bulb shall then be completely 
covered with a pad of heat-insulating material 
without unduly shielding the test surface from 
normal cooling. 



b) The bulb, except at the point of contact, shall 
be covered with a pad of felt, cotton-wool, or 
other non-conducting material of thickness 
not less than 3.0 mm, extendingat least 20 mm 
in every other direction from the bulb and 
pressed into contact with the surface to which 
it is applied to prevent loss of heat by radiation 
and convection from the bulb. It shall be 
ensured that the non-conducting material does 
not interfere unduly with the normal cooling 
of the test surface. 

C-2.1.3 Any thermometer used shall be of marked 
immersion and known accuracy. 

C-3 THERMOCOUPLE METHOD 

C-3.1 The two conductors between which the 
thermo-electric effect is produced shall be welded or 
hard-soldered at both the hot and the cold junctions, 
care being taken to ensure that the wires at the junction 
make contact, at one point or the other, and are not 
twisted together (see also IS 2053 : 1962). 

C-3.2 Thermocouples shall be affixed in a manner 
appropriate to the case, for example, by tying, clamp- 
ing, welding or soldering. The hot junction shall be 
secured in position by means of a clip or pellet or 
solder, taking care that any adjustment of the junction 
or part to which it is applied, are not impaired 
thereby. Thermocouple circuit shall be earthed to 
minimize the effect of capacity currents except where 
it is applied to live parts. Where a thermocouple is 
soldered to a portion of the appliance, under test, care 
should be taken to avoid appreciably modifications of 
the physical characteristics of the appliance by the 
temperature of the fluxes used in the soldering proc- 
ess. Calibrated meter attached to the thermocouple 
shall give directly the temperature of the surface 
measured. 

C-3.2.1 If the potentiometer is not equipped with cold 
junction compensation, the cold junction should be 
contained in a vaccum flask containing crushed ice. 
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ANNEX D 

{Clause 17.2) 

IMPACT TEST APPARATUS 



D-1 DESCRIPTION FOR THE APPARATUS 



n.i 1 



/^ i\fr\\na\ irji'^act 3""aratus is shown ill Fi". 9. 



D-1.2 The striking element has a hemispherical face 
of radius 10 mm made of hardwood, polyamide or 
similar material weighing 0. 15 kg. It is rigidly fixed to 
the lower end of a steel tube with an external diameter 
of 9 mm and thickness 0.5 mm which is pivoted at its 
upper end in such a way that it swings only in the 
vertical plane of the axis of the striking element. The 
axis of the pivot is 1 m above the axis of the striking 
element. The design of the apparatus is such that a 
force between 1.0 N and 2.0 N has to be applied to the 
face of the hammer to maintain the pendulum in a 
horizontal position. 

D-1.3 The appliance is held against a solid wall of 
bricks, concrete or the like, and the test apparatus is so 
arranged that the pivot of the pendulum is vertically 
above the point of impact of the hammer. The striking 
element is then allowed to fall from such a height of 
250 mm. Three such blows are applied to every part of 
the enclosure which is likely to be weak, including 
handles, levers and the like, but excludingsignal lamps 
and their covers if these do not rirotrude from the 
enclosure by more than 3 mm or have a surface not 
exceeding 3 cm^. Lamps within an appliance and their 
covers are tested only if they are likely to be damaged 
in normal use. 
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Fig. 9 Apparatus for Impact Test 



ANNEX E 

(Clause 20.1) 

THERMAL CONTROLS AND OVERLOAD RELEASES 



E-1 Thermal cutouts and overload releases shall op- 
erate reliably. 

Compliance is checked by operating the appliance 
under the appropriate conditions specified in 15. 

Self-resetting thermal cutouts and overload releases 
are caused to operated 200 times; non-self-reset- 
ting thermal cutouts and overload releases are reset 
after each operation and thus caused to operated ten 
times. 

After the tests, the samples shall show no damage 



impairing their further use. 

Forced cooling and resting periods may be introduced 
to prevent damage to the appliance. 

E-2 Thermostats, thermal cutouts and overload re- 
leases shall be so constructed that their setting is not 
changed appreciably by heating, vibration, etc, occur- 
ring in normal use. 

Compliance is checked by inspection during the tests 
of 15. 
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ANNEX F 

[Clause 25.1 (Note 1)] 

MEASiraEMENT OF CREEPAGE DISTANCES AND CLEARANCES 



F-l METHOD 

F-1.1 The methods of measuring creepage distances 
and clearances to be used in interpreting the require- 
ments of 25.1 are illustrated for Cases 1 to 10. 

F-1.2 These cases do not differentiate between gaps 
and grooves or between types of insulation. 

The following assumptions are made : 

a) A groove may have parallel, converging or di- 
verging sides. 

b) Any groove having diverging sides, a mini- 
mum width exceeding 0.25 mm, a depth ex- 
ceeding 1.5 m and a width at the bottom equal 
to or greater than 1 mm, is regarded as an air 
gap (see Case 8). 

c) Any comer including an angle less than 80° is 
assumed to be bridged with an insulating link 
of 1 mm width (0.25 mm for dirt-free situ- 



ations) moved into the most unfavourable 
position (see Case 3). 

d) Where the distance across the top of a groove 
is I mm (0.25 mm for dirt-free situations) or 
more, no creepage distance exists across the 
air space (see Case 2). 

e) A creepage path is assumed not to exist if there 
is an air gap as defined in item (b) above 
exceeding 0.25 mm. 

f) Creepage distances and clearances measured 
between parts moving relative to each other 
are measured when these parts are in their 
most unfavourable stationary positions. 

g) A computed creepage distance is never less 
than a measured clearance. 

h) Any air gap less than 1 mm wide (0.25 mm for 
dirt-free situations) is ignored in computing 
the total clearance. 



In the illustrations : 



indicates insulating material. 



indicates conducting parts, 



indicates clearance, and 




tJ->-.':'y''''-'vi indicates creepage distance. 



Case 1 




Condition — Path under consideration includes a parallel- 
sided groove of any depth and equal to or 
more than A' = 1 mm . 

Rule — Clearance is the 'line of sight' distance. Creep- 

age path follows the contour of the groove, 

Case 3 




Condition — Path under consideration includes a parallel 
or convergi ng-sided groove of a ny depth wi th 
a width less than A" = 1 mm. 

Rule — Creepage distance and clearance are 

measured directly across the groove as 
shown. 



Condition — Path under consideration includes a V-shaped 
groove with a width greater than A" = 1 mm. 

Rule — Qearance is the 'line of sight' distance. Creep- 

age path follows the contour of the groove 
but 'short-circuits' the bottom of the groove 
by A" = 1 mm. 
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Case 4 



Case 8 




Condition — Path under consideration includes a rib. 

Rule — Clearance is the shortest direct air path over 

the top of the rib. Creepage path follows the 
contour of the rib. 

Case 5 



< 


Xmr 


n < 


Xmr 


n 




1,., 1,, Ji , .. Li 











Condition — Path under consideration includes and unce- 
mentedjointwith grooves less thanA' = l mm 
wide on each side. 



Rule 



Creepage and clearance path is the 'line of 
sight' distance shown. 



^ Xmm 



Case 6 



^X 



mm 




Condition — Path under consideration includes an unce- 
mented joint with grooves equal to or more 
thanX = 1 mm wide on eacf^side. 



Rule 



— Clearance is the 'line of sight' distance. 
Creepage path follows the contour of the 
grooves. 

Case 7 



Xmm 



< Xmm 




Condition — Path under consideration includes an unce- 
mented joint with a groove on one side less 
than jy = 1 mm wide and the groove on the 
other side equal to or more than Z = 1 mm 
wide. 

Rule — Clearance and creepage paths are as 

shown. 




Condition — Creepage distance through uncemented joint 
is less than creepage distance over barrier. 

Rule — Clearance is the shortest direct air path over 

the top of the barrier. 

Case 9 



^ Xmm — m 




Gap between head of screw and wall of recess wide enough 
to be taken into account. 

Case 10 




Gap between headof screw and wall of recess too narrow 
to be taken into account. Measurement of creepage dis- 
tance is from screw to wall when the distance is equal 
toX = 1 mm. 
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ANNEX G 

(Clause 26.3) 

TEST FOR FIRE-RESISTING PROPERTIES 



G-1 PREPARATION OF SAMPLE 

G-1.1 The specimen shall consist of a portion broken 
from the moulding and shall weigh not less than 6 g and 
not more than 10 g, and shall be not more than 10.0 mm 
in thickness measured from an externally cured face. 

G-2 APPARATUS 

G-2.1 The specimen shall be tested in the heating tube 
of an apparatus ofthe general type, shown in Fig. 10, 
the pilot flame being located 20 mm above the upper 
end of the specimen. 

G<2.2 A support for the specimen shall be provided 
in the heating tube and this may suitably consist of a 
light stirrup of nichrome wire, supported by a length of 
nichrome wire passing over the pilot flame tube. The 
support shall be such that the specimen is fixed cen- 
trally in the heating tube, with its largest dimension 
vertical. 

G-2.3 The apparatus shall be heated by passing a 
suitably regulated electric current through a nichrome 
resistance wire surrounding the heating tube. 



G-2.4 Measurement of Temperature of Tube 

The temperature ofthe tube shall be taken as shown by 
a thermocouple situated at the level ofthe centre ofthe 
specimen and equidistant from the inner surface of the 
heating tube and the specimen. The wires of which the 
thermocouple is made shall be not larger than 1 25 mm 
and not smaller than 0.462 mm in diameter and shall be 
bare for a length of 25 mm from the junction. 

G-3 TEST FOR FLAMMABILITY 

G-3.1 The temperature of the tube shall be raised to 
300°C and the specimen shall be inserted in the tube. 
The temperature shall then be readjusted to 300°C 
within a period of 3 minute, and this temperature shall 
be maintained until a period of 5 minutes has elapsed 
from the time of insertion of the specimen. During this 
period a conical cover at the top shall limit the opening 
to approximately 6.5 cm^ while the air intake orifice at 
the bottom shall be open approximately 0.65 cm^. At 
the end of the period of 5 minutes, the specimen shall 
be removed from the tube. The material shall not be 
deemed non-flammable if at any time during the test, 
the specimen flames or gives off flammable vapours in 
sufficient quantities to ignite at the pilot flame. 
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Fig, 10 Apparatus for Ignition Test - Continued 
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Fig. 10 Apparatus for Ignition Test 
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ANNEX H 

(Annex A) 

SAMPLING PROCEDURE FOR ACCEPTANCE TESTS 



H-l LOT 

H-1.1 In any consignment, all appliances of the same 
make, model and type, and manufactured under simi- 
lar conditions of production shall be grouped together 
to constitute a lot. 

H-2 SELECTION OF SAMPLE 

H-2.1 The number of appliances to be selected 
from the lot shall depend upon the size of the 
lot and shall be in accordance with col 1 and 2 of 
Table 4. 

H-2.1.1 These appliances shall be selected from the 
lot at random. In order to ensure, the randomness of 

tflprtinn nrnr-prtiires trivpn in IS 400^ ! IQfiS tnav hf. 
"- — ~ 'I o- ■ — ■ J ~~ 

followed. 



H.3 NUMBER OF TESTS AND CRITERIA FOR 
CONFORMITY 

H-3.1 The appliances selected at random accord- 
ing to col 1 and 2 of Table 4 shall be subjected to 
the acceptance tests specified in the individual appli- 
ance specification. An appliance failing to satisfy any 
of the acceptance tests, shall be considered as defec- 
tive. The lot shall be considered as conforming to the 
requirements if the number of defectives found in 
sample is less than or equal to the acceptance number 
(see col 4) and shall be rejected if it is greater than or 
equal to the first rejection number (see col 5). If the 
number of defective lies "between the acceptance 
number and first rejection number, the second 
sample of the same size (see col 3) shall be chosen at 
random and tested. If the number of defectives 
found in the combined samples is greater than or equal 
to the second reiection number (see col 6). the lot 
shall be rejected, otherwise the lotshali be accepted. 



Table 4 Sample Size and Criterion for Confonnity 



Lot Size 


First 
Sample 


Second 
Sample 


Acceptance 
Number 


First 
Rejection 
Numtier 


Second 
Ri^ectioa 
Numl>er 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


TJp to 50 


5 


5 





2 


2 


51 to 100 


8 


8 





2 


2 


101 to 300 


13 


13 





2 


2 


301 to 500 


20 


20 





2 


3 


501 and above 


32 


32 





3 


4 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a furthei safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 
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NEW DELHI 110002 ' [331 13 75 

Eastern : 1/14 C. I. T. Scheme VH M, V. I. P. Road, Maniktola 37 86 62 

CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 53 38 43 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 235 02 16 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 6 32 92 95 

BOMBAY 400093 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. 
PATNA. SRINAGAR. THIRUVANANTHAPURAM. 
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